
July Construction Stormwater Quality Workshop July 16–19, 2018

Effective Design of 

Sediment Basins



Introduction

• Welcome

• Introduction
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One DPP Rule for Water Quality
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Rules Relating 
to Water 
Quality

DPP Administrative Rules 
Title 20 



City and County of Honolulu July 2018 | Construction Stormwater Quality Workshops

References
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CITY AND COUNTY OF HONOLULU 

STORM WATER BEST MANAGEMENT PRACTICE MANUAL

CONSTRUCTION

AUGUST 2017

SE-2 – SEDIMENT BASIN
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Sediment Basins (§20-3-41)
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 §20-3-41 Sediment Basins.  (a)  Sediment basins are 
excavated or depressed areas that are used to collect and 
detain runoff to allow suspended solids to settle out of storm 
water before storm water is Discharged to off-site areas.

 (b) The use of sediment basins shall be mandatory for 
Category 5 Projects with 5 acres of Disturbed Area or greater
unless they are determined to be unnecessary or 
impracticable for the Project based on site conditions
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Sediment Basins (§20-3-41)
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Sediment Basins Design Parameters
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Use City BMP Manual:

WQR requirements:

 2-yr 24-hr storm or 3600 cubic feet per acre (equivalent to 1” 
rainfall)

 Depth: 3feet (2 ft. settling zone and 1 ft. storage zone)

 Length- Depth ratio must be less than 200

 Draw-down time between 36 and 72 hours.
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Sediment Basins Design Parameters
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Example

• A=10 acre residential Development

• Design Volume - Honolulu Design rainfall = 1” , that is 3,600 ft3/acre

Use City BMP Manual:

 Design min. V=36,000 ft3; 

 Depth: 2 ft. settling zone and 1 ft. storage zone; Length- Depth ratio 
must be less than 200; Draw-down time between 36 and 72 hours.

 Smin. = 36,000/2 = 18,000 ft2; 

 L:W=3 min. (W*3W)=18,000; W = 80’ L = 240’

 Pre-treatment, Skimmer/Perf Riser & Spillway
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Discharge Outlet Control Device
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Effectiveness order:

1) Skimmer

2) Perforated pipe riser
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Discharge Control Device - Skimmer
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Discharge Control Device – Perf Riser
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Discharge Control
Device - Perf Riser
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Table 1 - Extended Detention Calculations

Riser Diameter (in.) 6

Hole Diameter (in.) 0.25

Area of Each Hole (in2) 0.049063

Area of Each Hole (ft2.) = 0.000341

# of Rows 21

# of Columns 12

Area of all holes up to and include indicated row (ft2.) =
0.172

Discharge Coefficient 

Distance from d/2 below the centerline of the lowest hole 

to d/s above the centerline of the highest submerged hole 

(ft.) (where d is the vertical spacing between holes (ft.), 

(assumes that bottom of pond is d/2 from bottom hole) 
2.625

Full Pond
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Discharge Control Device - Perf Riser
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Tracking Trend – Sediment Basin Design

Sediment Basins Design Parameters
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Volume required per WQR:

 2-yr 24-hr storm 

 3600 cubic feet per acre (equivalent to 1” rainfall)

Misconception = Volume is the only criteria to consider

Sources (Dr. Fifield) 

Misconception based on EPA 

1) 3-inch rain is representative of a 2-yr, 24-hr storm

2) A 3-inch rainfall will generate 1-inch runoff 

3) 90% of runoff events will have a volume of 3,600 ft3/acre
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Sediment Basins Design Parameters
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Modeling by Dr. Fifield shows 

1) 1,800 ft3/acre for arid and semi-arid climates

2) 3,600 ft3/acre for humid climates

3) 5,400 ft3/acre for tropical climates
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Sediment Basins Design Parameters
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Sediment Basins Design Parameters
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Based on Dr. Fifield, the parameters to be considered in the sediment basin 

design:

 Soil particle size

 Discharge rate

 Long internal flow path

 Detention time (non-flood flow)

 Minimum treatment runoff volume

 Storage volume

 Spillway

 Outlet

 Discharge Devices

 (Skim Box/Perf risers)
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Sediment Basins Design Parameters
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 Soil particle size
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Sediment Basins Design Parameters
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 Soil particle size
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Sediment Basins Design Parameters
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 Discharge Rates
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Sediment Basins Design Parameters
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 Equations to design sediment basins
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Sediment Basins Design Parameters
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 Example

• A=10 acre

• 10-yr 1-hr storm Q = 15 ft3/sec

• Design Volume - Honolulu Design rainfall = 1” , that is 3,600 

ft3/acre

Step 1 – Min. Containment Volume

 Vol = 10*3600 = 36,000 ft3/sec
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Sediment Basins Design Parameters
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 Step 2 – Min. surface area

Assuming 15 micron soil particle

V=0.00072 ft/sec

Smin = Q/V = 15/0.00072 = 20,800 ft2
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Sediment Basins Design Parameters
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 Step 3 – Min. Internal Flow Length

L=(L:W*Smin)
0.5 

L:W =3.0

L=(3*20800)0.5= 250ft; W= 83 ft

 Step 4 – Min. depth:

Dmin = Vol/Smin

=36000/20800=1.73, say 2 ft

 Step 5 – Assuming storage Factor of 30%; 

SB Vol = 36000*1.3 =46,800 ft2
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Sediment Basins Design Parameters
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Effectiveness of Sediment Basin:

About 35% of soil particle are smaller than

15 microns (assumed), the efficiency is 

100%-35%=65%

To increase efficiency:

1) Increase surface area

2) Add chemical (polymers) 
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Sediment Basin Design

26

 Needs sound engineering Design

Design parameters to be considered:

• Soil particle size

• Discharge rate

• Long internal flow path

• Detention time (non-flood flow)

• Minimum treatment runoff volume

• Storage volume

• Spillway

• Outlet

• Discharge Devices

• (Skim Box/Perf risers)

• Chemicals
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Thank You!
Any Questions?
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